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TOM TAT

Bai bdo da trinh bay phwong phdp xdc dinh quy ludt dp sudt, van toc cia dau dan PDN-M1
trong nong siing khi ban dw6i nuée cé tinh dén hién twong phd hity chi tiét bit kin va dan hwdng ban
dau cho dau dan khi chuyén dong trong nong. Két qua bai bdo chinh la co sé dé tinh todn thiét ké
dan bdn dudi nwée PDN-M1 diing cho siing bin hai méi truong trang bi cho e lwong déic cong
nuwoc, nguoi nhai.

T khéa: Sing ban hai méi truong; Pan bdn duwdi nude.
ABSTRACT

The paper presents a method for determining the pressure and velocity laws of the DDN-M 1
bullet in the amphibious firearm barrel when fired underwater, taking into account the destruction
of the sealing details and the initial guidance of the projectile when moving in the barrel. The
results of the article are the basis for calculating the design of underwater projectiles DDN-M1 for
amphibious firearm equipped for water special forces and frogmen.

Keywords: Amphibious firearm,; Projectile in underwater environment.

1. PAT VAN PE

Nghlen clru bai toan thuat phong trong
ctia dan ban dudi nudc dung cho sing ban hai
moi truong la mot trong cac bai toan co ban
va quan trong trong nghién ctru thiét ké, ché
tao dong bo sung ban hai moi trudng va dan
ban dudi nudc trang bi cho lyc lugng dic cong
nudc, nguoi nhai. Trong bai bao nay tap trung
vao nghién clru quy luat ap sudt va chuyen
dong cua dau dan bin dudi nude khi chuyén

dong trong nong co tinh dén su pha huy cua
chi tiét bit kin va din hudng ban dau giy ra
hién tuong thoat khi qua khe ho gitta dau dan
va thanh nong. Pay chinh 1a diém mai trong bai
bao nay.

2. XAY DUNG MO HINH TiNH TOAN

Khi thuc hién phéat bin dan DPDN-M1
(Hinh 1) duo6i nudc, qua trinh x4y ra nhu sau:
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Hinh 1. Pan chuyén dung bdn dudi niede
DDN-M1:
1. Déu dan, 2. Thubc phong, 3. Vo liéu,
4. Pai nhua

Sau khi phat hda, dudi tic dung cua
ap suét khi thudc, dan va dai nhua cung dugc
téng vao nong. Pai nhya trén dau dan co tac
dung miét vao 10ng nong, bit kin khong cho khi
thudc thoat ra va vira bao dam dan khéng co
chuyén dong quay. Tuy nhién, do dai nhwra lam
bang vat liéu nhya chiu lyc kém, dudi tac dung
ctia ap sudt khi thudc va ma sat voi long ndng,
dai nhya s€ bi pha huy trudc khi dan ra khoi
nong va lam khi thude thoat ra khoi khe ho giita
dau dan va thanh nong, gy ra hién tuong giam
ap suat khi thudc trong nong. Qué trinh bin dan
dudi nudc c6 thé chia lam hai giai doan:

- Giai doan 1: Tir khi dan bat dau chuyén
dong to1 khi dai nhya bi pha huy.

- Giai doan 2: Tu khi dai nhya bi pha
huy dén khi day dau dan ra khoi mat cit miéng
nong.

2.1. Cic gia thiét

Tt mo hinh chuyén dong cta dau dan
khi ban dudi nuéc (Hinh 2), d& don gian va
thuan lgi trong qua trinh tinh toan, ngoai cac
gia thiét vé thuat phong trong thong thuong,
mo hinh chuyén dong cua dan ban dudi nuée
dugc bo sung thém mot sé gia thiét sau:

- Thudc phong chay theo quy luat hinh
hoc [1, 2, 3];

- Toan bo lidu thubc phong chay trong
diéu kién méi truong c6 ap suat nhu nhau va
bang 4p suét thuat phong p;

- Quy ludt toc d6 chay: u = u,.p;

- Khéi luong dau dan tinh bang khdi
luong thuc cua dau dan va khbi luong nudc
trong long nong phia trude dan [2];

- Van tdc nudc trong long nong phia
trude dau dan bfmg van toc cua dau dan [1, 5];

- Su pha huy dai nhya dién ra dot ngot
va hoan toan khi 4p suat trong nong dat dén ap
sut phé hiy cia nhuya;

- Luong khi phut qua khe h¢ khong 1am
thay d6i khdi lugng cot nude trong long nong;

- B6 qua anh huong cua bot khi do hién
tuong phut khi trong long nong.

Khéng khi

|

Hinh 2. Mé hinh chuyén dong ciia dau dan trong
nong khi ban diwdi nuée (L,- Chiéu dai nong,
L - Chiéu dai dau dan, | - Quang dwong chuyén

dong cua dau dan)

2.2. Thanh 13p hé phwong trinh vi phan
thuét phong khi bian dwéi nuée

Tir cac giai thiét trén, ta xay dung dugc
hé phuong trinh vi phan thuat phong trong [1,
2,3,4,5] chodan BDN-M1 ban dudi nude trén
sung hai méi truong nhu sau:
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Trong do: v - Van toc dau dan; p - Ap
suat khi thudc; S, - Dién tich ngang long nong;
o - Cong tich kh1 thude; f - Luc thude phong,
m, - Khéi lwong dau dan; o - Trong luong thude
phong, o, - Trong lu:ong khi thudc; I, - Xung
luong ap suat khi thudc; y, A - Cac dic trlmg hinh
dang thudc phong; z - DO day tuong dbi cua hat
thudc; K. - Ham xac dinh t6n that nhiét; A - Tuong
du(mg co nhigt; F, - Dién tich bé mat ban dau ctia
budng dan; d - C0' nong; 1 - Quang du(mg chuyén
dong ctua dan trong nong; R - Hing 50 khi; o - HE
s truyén nhiét khong d6i; k - Chi s6 doan nhlet
W=W +S_.1- Thé tich khong gian sau day dan;
W, The tlch ban dau budng dan; G, - Luu luong
kh1 chay vao budng khi; G, -Luu lu’orng khi phut
qua mi¢ng nong; G,_- Luu lu’c_mg khi phut qua khe
hé gitra dan va long nong.

G, = ur'Sr‘\/ P ":grAl + (1 - ér)A2:| (2)

Trong do: p - Hé s6 luu luong dong
chay; S - Dién tich tiét dién chay; €. - Bién diéu
khlen xac dinh trang thai dong chay; A , A,
Hé s6 dong chay trén am, dudi am.

2.3. Giai bai toan thuit phong trong va két qua

Giai h¢ phuong trinh vi phan vi phan

thuat phong trong (1) ciia dan ban dudi nudc
trén stng hai méi truong bang thudt toan
Runge-Kutta bac 4 [3]. Voi cac thong sé dau
vao co ban nhu d = 5,56mm' m, = 20g; L =
48mm; W, = 2.10°dm>; = 361mm ® =
0 85g, ta nhan duoc quy luat thay ddi van toc
ctia dau dan va quy luat 4p sut ¢ trong nong
khi ddu dan chuyén dong trong nong & dudi
nudc nhu hinh 3:

Pif). w{lh

X 03508
¥: 1.7 16a+05

o 0.5 1 1.5 2 25 3 35 4
Cuang duong [dim]
Hinh 3. Do thi ap sudt va vén toc dau dan theo

chiéu dai nong

Tir két qua hinh 3, ta nhan dugc ap suit
16n nhét trong nong: P s~ 1716 kG/cm? va van
téc dau dan tai miéng nong: V,=236,4 m/s.

3. THU NGHIEM VA PANH GIA KET
QUA

3.1. Thir nghiém bin do ap suit khi thudc &
dudi nudce

Dung nong thir nghiém do 4p suat
chuyén dung chiéu dai 361mm ban do ap suit
duoc kep chat trén gia chuyén dung dudi nude
& d0 sau 0,8m; l'Zip tru déng 03x4,9mm dy ap
1000 kG/cm2. Ban 10 vién dan do ap lay gia tri
ap suét trung binh.

- Két qua kiém tra: P

axTB
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3.2. Thir nghiém bin do van toc dau dan &
duwdi nwde

Dung nong thtr nghi¢m chuyén dung do
van tdc chiéu dai 361mm ban do van tdc duoc
kep chat trén gid chuyén dung dudi nudc ¢ do
sau 0,8m; str dung bia dt ddy va thiét bi do
thoi gian UTC-8 (bia thir nhat cach miéng nong
0,8 m, bia thtr hai cach bia thir nhat 1m). Bin
20 vién dan do van toc V. 14y gia tri trung
binh.

1,3TB

- Két qua kiém tra: V. =230,8 m/s.

1,3TB

3.3. Nhin xét va két luan

Tir két qua tinh toan 1y thuyét, ta nhan
dugc ap suat 16n nhat trong nong; p_=1716
kG/cm? va van toc dau dan tai miéng nong: V ‘
= 236,4 m/s. So sanh voi gia tri thu nghiém ap
suat 1on nhat trung’binh cua nh(’)rr} ban L —
1690 kG/cm? va két qua do van toc trung binh
V.= 230,8 m/s cho thdy m6 hinh tinh ton
thudt phong trong c6 ké dén su pha hiy cua chi
tiét nhwa bit kin 1a phu hop, dam bao tinh chinh
x4c, tin cay khi tinh toan thiét ké ché tao dong
bo stng hai moi trudng va dan ban dudi nude
trang bi cho lyc lugng dac cong nudc, nguoi
nhai.

3. KET LUAN

Bai bao da trinh bay phuong phap xac
dinh quy luat 4p sudt, van téc cua dau dan
DDN-M1 trong ndng sung ban hai mdi truong
khi ban dudi nudc co tinh dén hién tugng pha
hay chi tiét bit kin va dan hudng ban dau cho
dau dan khi chuyén dong trong nong. Két qua
bai bao cho thay mé hinh tinh toan thuét phong
trong c6 ké dén su pha huy cua chi tiét nhua bit
kin 1a phu hop, ddm bao tinh chinh x4c, tin cay
khi tinh toan thiét ké ché tao dong bo sting hai

mdi truong va dan ban dudi nude trang bi cho
luc lugng dac cong nudce, ngudi nhai. 4
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